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(54) Nonvolatile semiconductor memory device 



(57) A nonvolatile semiconductor memory device in- 
cludes a plurality of memory cell array blocks including 
a first memory cell array block to which a data write op- 
eration is performed or from which a data erasure oper- 
ation is performed, and a second memory ceil array 
block from which a data read operation is performed 
concurrently with the data write operation or the data 



erasure operation to or from the first memory cell array 
block; and a plurality of block lock setting devices re- 
spectively provided in correspondence with the plurality 
of memory cell array blocks for placing the second mem- 
ory ceil array block into a locked state in which a data 
write operation to and a data erasure operation from the 
second memory cell array block is prohibited. 
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Description 

1. FIELD OF THE INVENTION: 

[0001] The present invention relates to a nonvolatile 
semiconductor memory device capable of concurrently 
electrically performing a data write or erasure operation 
and a data read operation. 

2. DESCRIPTION OF THE RELATED ART: 

[0002] In usual operation of a flash EEPROM (one- 
chip flash EEPROM with simultaneously erasable 
blocks), a write or erasure operation is performed to or 
from an arbitrary memory cell block while no other mem- 
ory cell block is accessed. A write operation usually re- 
quires as long a time as several microseconds to ten 
microseconds, and an erasure operation requires as 
long a time as several hundred milliseconds to one sec- 
ond, A data write operation and a data erasure operation 
of a flash EEPROM need to be performed at a higher 
speed in order to conform to the recent improvement in 
the operation speed of microprocessors. 
[0003] For fulfilling such a need, a technology for 
reading data from an arbitrary memory cell block while 
writing or erasing data to or from another memory cell 
block is disclosed in, for example, Japanese Laid-Open 
Publication No. 6-1 80999 entitled "Floating gate nonvol- 
atile memory with reading while writing capability", Jap- 
anese Laid-open Publication No. 7-281952 entitled 
"Nonvolatile semiconductor storage", Japanese Laid- 
Open Publication No. 5-54682 entitled "Nonvolatile 
semiconductor memory", and Japanese Laid-Open 
Publication No. 10-144086 entitled "Non-volatile semi- 
conductor memory device". 

[0004] A nonvolatile semiconductor memory device 
disclosed in Japanese Laid-Open Publication No. 
10-144086 filed by the assignee of the present applica- 
tion will be described with reference to Figure 6. Figure 
6 is a block diagram illustrating a circuit structure of a 
conventional nonvolatile semiconductor memory device 
40. The nonvolatile semiconductor memory device 40 
includes a one-chip flash EEPROM with simultaneously 
erasable blocks. 

[0005] As shown in Figure 6, the nonvolatile semicon- 
ductor memory device 40 includes two write circuits 41 
and 42, two sensing amplifiers 43 and 44, a plurality of 
memory cell array blocks MA (MAI, MA2, .... MAk), a 
plurality of column decoders YD (YD1, YD2, .... YDk). 
two row decoders XD1 and XD2, and a plurality of 
switching circuits SW (SW1. SW2, .... SWk-1). 
[0006] The write circuit 41 is connected to each of the 
plurality of column decoders YD1 through YDk via a da- 
ta bus DB-1 . The write circuit 42 is connected to each 
of the plurality of column decoders YD 1 through YDk via 
a data bus DB-2. The plurality of column decoders YD1 
through YDk are each connected to the sensing ampli- 
fier 43 through the data bus DB-1. The plurality of col- 



umn decoders YD1 through YDk are each connected 
also to the sensing amplifier 44 through the data bus 
DB-2. 

[0007] The plurality of memory cell array blocks MAI 
5 through MAk are respectively provided in correspond- 
ence with the plurality of column decoders YD1 through 
YDk. 

[0008] The write circuits 41 and 42 respectively apply 
a prescribed high voltage VPP for writing to the data 

10 buses DB-1 and DB-2 in a data write operation. 

[0009] The two data buses DB-1 and DB-2 are pro- 
vided in order to perform a data read operation in one 
memory cell array block and a data write operation in 
another memory cell array block. 

15 [0010] The sensing amplifiers 43 and 44 respectively 
sense and amplify the currents in the data buses DB-1 
and DB-2 , and output the resultant signals to an external 
device in a data read operation. 
[0011] Each memory cell array block MA includes a 

20 plurality of word lines and a plurality of bit lines (not 
shown in Figure 6). One of the two row decoders (e.g., 
the row decoder XD1 ) is connected to one selected word 
line out of the plurality of word lines in the memory cell 
array block MA1. The other row decoder (e.g., the row 

25 decoder XD2) is connected to one selected word line 
out of the plurality of word lines in the memory cell array 
block MAk. 

[0012] The row decoders XD1 and XD2 each output 
a prescribed word line selection signal indicating the se- 

30 lected word line in accordance with a signal level of a 
row selection portion of an input address signal. 
[0013] The plurality of column decoders YD1, 

YD2 YDk each connect a selected bit line to the data 

bus DB-1 or DB-2 in accordance with a signal level of 

35 a column selection portion of the input address signal in 
a data write operation or a data read operation to or from 
the corresponding memory cell array block MA. 
[0014] The plurality of switching circuits SW1, 
SW2, SWk-1 are each provided between each two 

40 adjacent memory cell array blocks MA to connect these 
two memory cell array blocks in series. For example, the 
switching circuit SW1 is provided between the memory 
cell array blocks MAI and MA2, and the switching circuit 
SW2 is provided between the memory cell array blocks 

45 MA2 and MA3. 

[0015] In more detail, the plurality of switching circuits 
SW1 through SWk-1 each include a plurality of switch- 
ing devices (not shown in Figure 6). Each switching de- 
vice is provided between a word line in one of the cor- 

50 responding memory cell array blocks MA and a word 
line in the other of the corresponding memory cell array 
blocks MA. The plurality of switching devices in each 
switching circuit are collectively controlled to be either 
on or off. 

55 [001 6] By turning off one of the switching circuits SW1 
through SWk-1 , the entirety of the plurality of memory 
celt array blocks MAI through MAk is divided into two 
memory cell array block regions (i.e., a region including 
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the memory cell array block MAI and a region including 
the memory cell array block MAk). which are operable 
independently. By causing the row decoder XD1 to se- 
lect one of the word lines in the memory cell array block 
MA1 and causing the row decoder XD2 to select one of 
the word lines in the memory cell array block MAk, a 
read operation and a write or erasure operation can be 
concurrently performed in the two memory ceil array 
block regions. In addition, independent write operations 
to the two memory cell array block regions can be con- 
currently perfomned. 

[0017] By turning off a different switching circuit, the 
number of memory cell array blocks included in each of 
the two memory cell array block regions can be arbitrar- 
ily changed. 

[0018] However, the conventional nonvolatile semi- 
conductor memory device 40 allows a write operation 
and an erasure operation to be performed to or from any 
memory celt array block MA. Accordingly, the conven- 
tional semiconductor memory device 40 does not solve 
a problem which is common to nonvolatile memory de- 
vices that the data in the memory cell array block can 
be inadvertently or illegally rewritten. 

SUMMARY OF THE INVENTION 

[0019] A nonvolatile semiconductor memory device 
according to the present invention includes a plurality of 
memory cell array blocks including a first memory cell 
array block to which a data write operation is performed 
or from which a data erasure operation is performed, 
and a second memory cell array block from which a data 
read operation is performed concurrently with the data 
write operation or the data erasure operation to or from 
the first memory cell array block; and a plurality of block 
lock setting devices respectively provided in corre- 
spondence with the plurality of memory cell array blocks 
for placing the second memory cell array block into a 
locked state in which a data write operation to and a data 
erasure operation from the second memory cell array 
block is prohibited. 

[0020] In one embodiment of the invention, the plural- 
ity of block lock setting devices include floating gate 
MOS transistors or latch circuits. 
[0021] In one embodiment of the invention, the non- 
volatile semiconductor memory device further includes 
a memory operation and lock setting control device for 
performing a data write operation to, a data read oper- 
ation and a data erasure operation from the first memory 
cell array block, and causing at least one of the block 
lock setting devices corresponding to the second mem-- 
ory cell array block to place the second memory cell ar- 
ray block into a looked state in which a data write oper- 
ation to and a data erasure operation from the second 
memory cell array block is prohibited. 
[0022] In one embodiment of the invention, the non- 
volatile semiconductor memory device further includes 
a connection control device which is controlled by a con- 



trol signal from the memory operation and lock setting 
control device for controlling a data read operation from 
the second memory cell array block and a data write op- 
eration to the first memory cell array block. 

5 [0023] In one embodiment of the invention, the sec- 
ond memory ceil array block includes at least one of in- 
formation for which security is important or information 
which does not need to be rewritten. 
[0024] In one embodiment of the invention, the plural- 

10 ity of memory cell array blocks each include a plurality 
of nonvolatile memory transistors to which information 
can be electrically written and from which information 
can be electrically read and erased, the plurality of non- 
volatile memory transistors being arranged in a matrix 

15 having a plurality of rows and a plurality of columns, 
each of the plurality of nonvolatile memory transistors 
having a control gate, a drain and a source; a plurality 
of word lines each connected to the control gates of the 
nonvolatile memory transistors of a corresponding row 

20 among the plurality of rows; a plurality of bit lines each 
connected to the drains of the nonvolatile memory tran- 
sistors of a corresponding column among the plurality 
of columns; a common source connected to sources of 
all the plurality of nonvolatile memory transistors; a plu- 

25 rality of row decoders each for outputting a word line 
selection signal in accordance with a signal level of a 
row selection signal portion of an input address signal; 
and a plurality of column decoders each for outputting 
a bit line selection signal in accordance with a signal 

30 level of a column selection signal portion of an input ad- 
dress signal. The plurality of memory cell array blocks 
include at least three memory cell array blocks. 
[0025] Thus, the invention described herein makes 
possible the advantages of providing a nonvolatile sem- 

35 {conductor memory device for preventing data in a mem- 
ory cell array block to be inadvertently or illegally rewrit- 
ten. 

[0026] This and other advantages of the present in- 
vention will become apparent to those skilled in the art 
40 upon reading and understanding the following detailed 
description with reference to the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 [0027] 

Figure 1 is a block diagram illustrating a structure 
of a nonvolatile semiconductor memory device ac- 
cording to one example of the present invention; 

50 

Figure 2 is a flowchart illustrating an operation of 
prohibiting a data write operation and a data eras- 
ure operation performed in the nonvolatile semicon- 
ductor memory device shown in Figure 1 ; 

55 

Figure 3 is a circuit diagram of each memory cell 
array block included in the nonvolatile semiconduc- 
tor memory device shown in Figure 1; 
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Figure 4 shows a write operation of a nonvolatile 
memory transistor included in the memory cell array 
block shown in Figure 1 ; 

Figure 5 shows an erasure operation of a nonvola- 5 
tile memory transistor included in the memory cell 
array block shown in Figure 1; and 

Figure 6 is a block diagram illustrating a structure 
of a conventional nonvolatile semiconductor mem- 
ory device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

15 

[0028] Hereinafter, the present invention will be de- 
scribed by way of illustrative examples with reference to 
the accompanying drawings. 

[0029] Figure 1 is a block diagram illustrating a struc- 
ture of a nonvolatile semiconductor memory device 1 20 
according to one example of the present invention. 
[0030] As shown in Figure 1 , the nonvolatile semicon- 
ductor memory device 1 includes an input/output buffer 

2 for receiving and outputting a data signal, a write circuit 

3 connected to the input/output buffer 2, a sensing am- 25 
plifier 4 connected to the input/output buffer 2, a read/ 
write switching circuit 5 as a connection control device 
connected to the write circuit 3 and to the sensing am- 
plifier 4. In more detail, an output of the input/output buff- 
er 2 is connected to a data write input of the write circuit 30 
3. An input of the input/output buffer 2 is connected to 

a data read output of the sensing amplifier 4. The read/ 
write switching circuit 5 is connected to a data write out- 
put of the v^ite circuit 3 and to a data read input of the 
sensing amplifier 4. ^5 
[0031] The nonvolatile semiconductor memory de- 
vice 1 further includes a plurality of data buses DB (DB- 
1 through DB-k), a plurality of column decoders YD 
(YD1 through YDk) connected to the read/write switch- 
ing circuit 5 respectively through the plurality of data 
buses DB-1 through DB-k, a plurality of memory cell ar- 
ray blocks MA (MAI through MAk) respectively provid- 
ed in correspondence with the plurality of column de- 
coders YD1 through YDk, and a plurality of row decod- 
ers XD (XD1 through XDk) respectively provided in cor- 45 
respondence with the plurality of memory cell array 
blocks MAI through MAk. The plurality of memory cell 
array blocks MA may be three or more memory cell ar- 
ray blocks MA. In this case, data can be read firom one 
block while data is written into another block, and an so 
OTP block (described below) can be provided. 
[0032] The nonvolatile semiconductor memory de- 
vice 1 still further includes an input buffer 6 for receiving 
an address signal for specifying a memory ceil in each 
memory cell array block. The input buffer 6 is connected 55 
to each of the plurality of column decoders YD1 through 
YDk and to each of the plurality of row decoders XD1 
through XDk. In Figure 1 , the input buffer 6 is shown as 



connected to only the column decoder YD1 and to the 
row decoder XD1 for the sake of simplicity. 
[0033] In the following description, a first memory cell 
array block will be referred to as the "first memory celt 
array block MAx". A data bus connected to the first 
memory cell array block MAx will be referred to as the 
"data bus DBx". A second memory cell array block 
which is different from the first memory cell array block 
MAx will be referred to as the "second memory cell array 
block MAy". A data bus connected to the second mem- 
ory cell array block MAy will be referred to as the "data 
bus DBy". The first memory cell array block MAx and 
the second memory cell array block MAy can be arbi- 
trary ones of the plurality of memory cell array blocks 
(MAI through MAk). 

[0034] The write circuit 3 outputs a write signal (a pre- 
scribed high voltage VPP for writing) to the read/write 
switching circuit 5 in a data write operation. 
[0035] The sensing amplifier 4 senses a read current 
from the read/write switching circuit 5, and amplifies and 
outputs the read current to the input/output buffer 2 in a 
data read operation. 

[0036] The read/write switching circuit 5 is controlled 
by a memory operation control signal sent from a write 
state machine 7 (described below) and performs con- 
nection control for a data read operation and a data write 
or erasure operation. For example, the read/write 
switching circuit 5 connects the data bus DBx with the 
sensing amplifier 4 and also connects the data bus DBy 
with the write circuit 3 in order to concurrently perform 
a data read operation and a data write operation. 
[0037] Figure 3 is a circuit diagram of each of the plu- 
rality of memory cell array blocks MA. As shown in Fig- 
ure 3, each memory cell array block MA includes a plu- 
rality of word lines W, a plurality of bit lines B, and a 
plurality of floating gate MOS transistors Tr (as memory 
cells) respectively provided in the vicinity of intersec- 
tions of the word liens W and the bit lines B. As such, 
the floating gate MOS transistors Tr are arranged in a 
matrix. Control gates G of the transistors Tr of an iden- 
tical row are connected to an identical word line W, and 
drains D of the transistors Tr of an identical column are 
connected to an identical bit tine B. Sources S of all of 
the transistors Tr are connected together to form a com- 
mon source. 

[0038] Each of the plurality of column decoders YD 
(Figure 1 ) has an output thereof connected to one of the 
plurality of bit lines B in the corresponding memory cell 
array block MA so as to connect the one bit line to the 
corresponding data bus DB (i.e.. each column decoder 
YD outputs a prescribed bit line selection signal). The 
one bit line for inputting or outputting data is selected 
based on a signal level of a column selection portion of 
an input address signal for specifying a memory cell in 
the corresponding memory cell array block MA, 
[0039] Each of the plurality of row decoders XD has 
an output thereof connected to one of the plurality of 
word lines W in the corresponding memory cell array 
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block MA (i.e., each row decoder XD outputs a pre- 
scribed word line selection signal, i.e., a signal for con- 
trolling the transistors Tr so as to be either on or off) in 
a data write operation or a data read operation to or from 
the corresponding memory cell array block MA. The one 
word line is selected based on a signal level of a row 
selection portion of the address signal. 
[0040] The common source of each memory cell array 
block MA is supplied with a prescribed voltage for read- 
ing, writing or erasing data (ground voltage for writing 
or reading data, and high voltage VHH for erasing data). 
Each of the plurality of bit lines B is supplied with a high 
voltage VPP for writing data. 

[0041 ] Figure 4 schematically shows a write operation 
of each floating gate MOS transistor Tr As shown in Fig- 
ure 4, the transistor Tr includes a floating gate F below 
the control gate G. The writing operation is performed 
by injecting channel hot electrons, which have obtained 
high energy due to the high electric field in the vicinity 
of the drain D, to the floating gate F. Figure 5 shows an 
erasure operation of each floating gate MOS transistor 
Tr. As shown in Figure 5, the erasure operation is per- 
formed by tunnel erasure by a Fowler-Nordheim current 
from the floating gate F to the source S. 
[0042] Retuming to Figure 1 , the nonvolatile semicon- 
ductor memory device 1 also includes the write state 
machine (WSM) 7 (mentioned above) as a memory op- 
eration and lock setting control device, and a plurality of 
block lock setting sections L (L1 through Lk). The write 
state machine 7 is connected to the input/output buffer 
2, the input buffer 6, and an input buffer 8. The input 
buffer 8 receives various control signals for a memory 
operation and a lock setting operation. The various con- 
trol signals include, for example, a block lock command 
signal, a block lock address signal, and a memory com- 
mand signal (i.e., a read/write signal or an erasure sig- 
nal). 

[0043] The block lock setting sections LI through Lk 
are respectively provided in correspondence with the 
memory ceil array blocks MA1 through MAk, and have 
a structure similar to that of the memory cell array block 
MA using the floating gate MOS transistors Tr. The 
block look setting sections LI through Lk places the cor- 
responding memory cell array block MA into a locked 
state in which a data write operation to and a data eras- 
ure operation from the corresponding memory cell array 
block MA is prohibited by a look bit. 
[0044] The write state machine 7 acts as a small CPU 
(central processing unit) and performs a memory oper- 
ation and a lock setting operation based on a prescribed 
instruction. 

[0045] As the memory operation, the write state ma- 
chine 7 writes data to, erases data from, or reads data 
from a memory cell array block MA. Data is written to or 
read from each of the memory cells in each memory cell 
array block MA, whereas data is erased from the entirety 
of each memory cell array block MA. 
[0046] As the lock setting operation, the write state 



machine 7 causes each block lock setting section L to 
place the corresponding memory cell array block MA in- 
to a locked state by a lock bit. By the lock setting oper- 
ation, the arbitrary memory cell array block MA can be 
5 set as an OTP (one time programmable) region, in which 
data stored is prohibited from being rewritten or erased. 
At least one memory cell array block MA can be set as 
an OTP region. Data stored in the OTP region can be 
read. Data can be freely written or erased to or from the 

10 memory cell array blocks other than the OTP region. In 
an OTP region, information for which security is impor- 
tant or information which does not need to be rewritten 
is protected once they are written once. 
[0047] The nonvolatile semiconductor memory de- 

15 vice 1 operates in the following manner. 

[0048] First, a data signal to be written is input to the 
input/output buffer 2. The data signal is input to the read/ 
write switching circuit 5 through the write circuit 3. At this 
point, an address signal for specifying a memory cell is 

20 input to the plurality of column decoders YD and the plu- 
rality of row decoders XD through the input buffer 6. The 
data signal and the address signal are also input to the 
write state machine 7. A read/write signal as one of the 
various control signals is also input to the write state ma- 

25 chine 7 from the input buffer 8. 

[0049] In accordance with a signal level of a column 
selection portion of the address signal, each column de- 
coder YD connects a prescribed bit line of each of the 
selected memory cell array blocks (for example, two se- 

30 lected memory cell array blocks MAx and MAy) to the 
corresponding data bus DB. In accordance with a signal 
level of a row selection portion of the address signal, 
each row decoder XD outputs a word line selection sig- 
nal of each of the selected memory cell array blocks 

35 MAX and MAy. 

[0050] The write state machine 7 decodes the read/ 
write signal to control the read/write switching of the 
read/write switching circuit 5. Such a switching opera- 
tion, for example, allows a data read operation and a 

40 data write operation to be concurrently performed. More 
specifically, when, for example, the data bus DBx con- 
nected to a first memory cell array block MAx is con- 
nected to the sensing amplifier 4 and the data bus DBy 
connected to a second memory cell array block MAy is 

45 connected to the write circuit 3 both by the read/write 
switching circuit 5, a data read operation from the first 
memory cell array block MAx and a data write operation 
to the second memory cell array block MAy can be con- 
currently performed. 

50 [0051] As a command signal for writing, erasing or 
reading data to or from an OTP region, a command 
which is different from a command for writing, erasing 
or reading data to or from memory cell array blocks other 
than the OTP region is used. 

55 [0052] An operation for prohibiting a data write oper- 
ation and a data erasure operation which is performed 
after the data is written in an OTP region will be de- 
scribed with reference to Figure 2. 
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{0053] In step S1, a block lock command signal is in- 
put to the write state machine 7 (Figure 1 ). In step S2, 
the write state machine 7 determines whether the input 
signal is a block lock command signal or not. When the 
signal is determined to be a block look command signal, 5 
the processing advances to step S3. In step S3, a lock 
bit is set in the block lock setting section L of the memory 
cell array block MA indicated by a block lock address 
signal which is input to the write state machine 7 togeth- 
er with the block lock command signal. When the look 
bit is set in this manner, the value of the lock bit becomes 
"1", which means that the memory cell array block MA 
is in a locked state. 

[0054] When, in step S2, the signal is determined not 
to be a block lock command signal, it is determined in 
step S4 whether the look bit is "1" or not. When the lock 
bit is determined to be -1 the processing returns to step 
81. Until the memory cell array block MA is released 
from the locked state, a data write operation and a data 
erasure operation to and from this memory cell array 
block MA are prohibited. 

[0055] When the lock bit is determined not to be "V 
in step S4, the nonvolatile semiconductor memory de- 
vice 1 is controlled to return to the usual memory oper- 
ation in step 85. 

[0056] During the above-described prohibition opera- 
tion, a data reading operation from the OTP region is 
freely performed as for the other memory cell array 
blocks MA. The data can be read from the OTP region 
while data is written to the other memory cell array 
blocks MA. Accordingly, a data write or erasure opera- 
tion to or from a first memory cell array block MAx can 
be performed concurrently with a data read operation 
from a second memory cell array block MAy. 
[0057] When a block lock command is input after data 
is written to a memory cell array block MAy, a data write 
operation and a data erasure operation to or from the 
memory cell array block MAy is prohibited. Thus, the 
information for which security is important or information 
which does not need to be rewritten is protected. Before 
the block lock command signal is input, data can be writ- 
ten and rewritten any number of times. 
[0058] As described above, in a nonvolatile semicon- 
ductor memory device according to the present inven- 
tion, a data read operation from an arbitrary memory cell 45 
array block and a data write or erasure operation to or 
from another memory cell array block can be concur- 
rently performed on one chip. Moreover, when a block 
lock setting section places the memory cell array block 
into a locked state, data stored in the memory cell array so 
block corresponding to the block lock setting section is 
prohibited from being rewritten or erased, and thus is 
protected. Such a locking system is useful for informa- 
tion which should not be inadvertently or illegally rewrit- 
ten or information which does not need to be rewritten. 55 
Such data can be freely read. While the data stored is 
locked in such a memory cell array block, data can be 
written to. read from, or erased from the other memory 



cell array blocks. 

[0059] In the above example, the block lock setting 
section L is formed of a floating gate MOS transistor. 
Alternatively, the block lock setting section L is formed 
of a latch circuit for setting a bit in a register. 
[0060] In the above example, each memory cell array 
block selectively applies a prescribed voltage for read- 
ing, erasing or writing data (ground voltage for writing 
and reading, and high voltage VHH for erasing) to the 
common source. The present invention is not limited to 
such a system, but is also applicable to a system of ap- 
plying a word line selection signal having a negative volt- 
age to a control gate of the MOS transistor and applying 
a ground voltage to the common source for erasing data, 
or to a channel erasure system of pulling charges to a 
plane between a floating gate and a channel separated 
from each other by an insulating layer. 
[0061] As described above, according to the present 
invention, a data write or erasure operation to or from 
one memory cell array block and a data read operation 
from another memory cell array block can be concur- 
rently performed in one chip. 

[0062] Further according to the present invention, the 
memory operation and lock setting control device easily 
causes a block lock setting device to place the corre- 
sponding memory cell array block into a locked state in 
which a data write operation to or a data erasure oper- 
ation from the memory cell array block is prohibited. Da- 
ta stored in such a memory cell array block is prohibited 
from being inadvertently or illegally rewritten or erased. 
This is useful for storing information for which security 
is important or information which does not need to be 
rewritten. Information which does not need to be rewrit- 
ten is, for example, BIOS (basio input-output system) 
information. 

[0063] Data can be read from the memory cell array 
block in a locked state while data is written to another 
memory cell array block which is not in a locked state. 
[0064] In an embodiment where the plurality of block 
lock setting devices include floating gate MOS transis- 
tors or latch circuits, block lock setting devices can be 
configured to have a simple structure. 
[0065] In an embodiment where a memory operation 
and lock setting control device is provided, the memory 
cell array block can be placed into a locked state easily. 
[0066] The present invention is applicable to a mem- 
ory device including nonvolatile memory transistors ar- 
ranged in a matrix as memory cells. 
[0067] Various other modifications will be apparent to 
and can be readily made by those skilled in the art with- 
out departing from the scope and spirit of this invention. 
Accordingly, it is not intended that tiie scope of the 
claims appended hereto be limited to the description as 
set forth herein, but rather that the claims be broadly 
construed. 
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Claims 

1. A nonvolatile semiconductor memory device, com- 
prising: 

a plurality of memory cell array blocks including 
a first memory cell array block to which a data 
write operation is performed or from which a da- 
ta erasure operation is performed, and a sec- 
ond memory cell array block from which a data 
read operation is performed concurrently with 
the data write operation or the data erasure op- 
eration to or from the first memory cell array 
block; and 

a plurality of block lock setting devices respec- 
tively provided in correspondence with the plu- 
rality of memory cell array blocks for placing the 
second memory cell array block into a locked 
state in which a data write operation to and a 
data erasure operation from the second mem- 
ory cell array block is prohibited. 

2. A nonvolatile semiconductor memory device ac- 
cording to claim 1 , wherein the plurality of block lock 
setting devices include floating gate MOS transis- 
tors or latch circuits. 

3. A nonvolatile semiconductor memory device ac- 
cording to claim 1 , further comprising a memory op- 
eration and lock setting control device for perform- 
ing a data write operation to, a data read operation 
and a data erasure operation from the first memory 
cell array block, and causing at least one of the 
block lock setting devices corresponding to the sec- 
ond memory cell array block to place the second 
memory cell array block into a locked state in which 
a data write operation to and a data erasure oper- 
ation from the second memory cell array block is 
prohibited. 

4. A nonvolatile semiconductor memory device ac- 
cording to claim 3. further comprising a connection 
control device which is controlled by a control signal 
from the memory operation and lock setting control 
device for controlling a data read operation from the 
second memory cell array block and a data write 
operation to the first memory cell array block. 

5. A nonvolatile semiconductor memory device ac- 
cording to claim 1 , wherein the second memory cell so 
anray block Includes at least one of information for 
which security is important or information which 
does not need to be rewritten. 

6. A nonvolatile semiconductor memory device ac- 55 
cording to claim 1 , wherein the plurality of memory 
cell array blocks each include: 



a plurality of nonvolatile memory transistors to 
which information can be electrically written 
and from which information can be electrically 
read and erased, the plurality of nonvolatile 
memory transistors being arranged in a matrix 
having a plurality of rows and a plurality of col- 
umns, each of the plurality of nonvolatile mem- 
ory transistors having a control gate, a drain 
and a source; 

a plurality of word lines each connected to the 
control gates of the nonvolatile memory transis- 
tors of a corresponding row among the plurality 
of rows; 

a plurality of bit lines each connected to the 
drains of the nonvolatile memory transistors of 
a corresponding column among the plurality of 
columns; 

a common source connected to sources of all 
the plurality of nonvolatile memory transistors; 
a plurality of row decoders each for outputting 
a word line selection signal in accordance with 
a signal level of a rovy selection signal portion 
of an input address signal; and 
a plurality of column decoders each for output- 
ting a bit line selection signal in accordance 
with a signal level of a column selection signal 
portion of an input address signal, 
wherein the plurality of memory cell array 
blocks include at least three memory cell array 
blocks. 

7. A nonvolatile semiconductor memory device, com- 
prising: 

a plurality of memory cell array blocks including 
first and second memory cell array blocks ar- 
rayed so that data is writable to or erasable from 
the first memory cell array block simultaneously 
with reading of data from the second memory 
cell array block; and 

a block lock setting device associated with the 
second memory cell array block for selectively 
placing said second memory cell array block in 
a locked state prohibiting both data writing 
thereto and data erasing therefrom, or in a nor- 
mal state allowing data writing thereto and data 
reading and erasing therefrom. 

8. A nonvolatile semiconductor memory device in 
which each of a plurality of memory cell array blocks 
is selectively placeable in a locked state penmitting 
data reading therefrom but prohibiting both data 
writing thereto and data erasing therefrom. 
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